Introduction
Poloidal correlation reflectometry (PCR) utilizing microwave plasma probing by several poloidaly separated antennae is used nowadays for plasma rotation diagnostics and turbulence analysis [1] . The poloidal rotation velocity (PRV) ( ) dominating in the turbulence spectra occurs in the cut-off layer. This assumption being correct in respect to backscattering, however fails in the case of small angle scattering or forward scattering, which is possible all over the probing wave trajectory. In spite of the fact the forward scattering is enhanced in the vicinity of cut off
[2], this localization is not sufficient to guarantee the suppression of the volume contribution to the PCR signal for all density profiles. In the present paper the localization of PCR is treated analytically for arbitrary density and turbulence profiles. The 3D WKB approach is used to calculate the reflectometry signal and cross correlation function in cylindrical geometry for Gaussian turbulence spectrum and accounting for the diffraction effects.
General approach
The analysis is performed in the cylindrical geometry taking into account the curvature effects. The 1D background plasma density 0 ( ) n r distribution is assumed. The density fluctuations 0 ( , ) ( , ) ( ), n r t n r t n r 
calculated along the unperturbed trajectory that comes to the point ( )
, z ϑ and is given by
The upper and lower signs in the above equations correspond to the parts of the ray trajectory after and before the reflection from the cut off surface. Both the probing and the receiving antennae beams are assumed to be Gaussian with equal the poloidal and toroidal width ( ) 2 2  2 2  2  2  2 2   0  2  2  2  2   ,  exp  2  exp  2 2  2  2 2 2
The expression for the scattering power in the standard reflectometer case can be represented 
where i P is a probing power and the scattering efficiency The CCF of two signals can be obtained explicitly as
As it is pointed out by (4) the scattering efficiency (2) enters the CCF expression, thus providing some cut off localisation to the PRV measurements. However, as in the case of the 
Conclusions
Simple explicit analytical expressions for the poloidal correlation reflectometry signal and cross correlation function accounting for probing wave diffraction in realistic 3D experimental geometry are given for arbitrary plasma density and turbulence profiles. It is shown that the reflectometry signal and turbulence spatial distributions can be very different.
The simple method for the density perturbation reconstruction from the experimental data is proposed, however it is shown that for the concave density profile its accuracy decreases. The accuracy of simplified method of poloidal velocity determination from the PCR data can be as well affected by contribution of the plasma volume to the reflectometry signal for some density profiles and velocity distributions. The obtained explicit expressions for the PCR characteristics provide the effective theoretical tool for determination of the turbulence level and velocity distribution from the experimental data for arbitrary density profiles. 
